Introduction: Polycystic kidney disease (PKD) is classified as a renal cystic disorder that leads to accumulation of cystic lesions in the kidney. This disorder is inherited as both autosomal dominant and recessive. Autosomal dominant polycystic kidney disease (ADPKD), was once thought to be a disease of adults, but is now being reported with increasing frequency in children. The diagnosis is based on clinical, radiologic and genetic evaluation. Case Report: We present a two-month girl who was admitted to the nephrology ward with fever and discomfort in urination for three days. The prenatal sonography showed a single cyst in both kidneys and in postnatal sonography she had one cyst in the right kidney and two cysts in the left kidney. During the follow-up for kidney cysts, the cysts were increased in size and numbers in both kidneys, which were detected in serial ultrasonography and confirmed by computed tomography. Through the three years follow up; renal function tests remained within the normal limit. Conclusions: The purpose of this report was prenatal diagnosis of ADPKD by ultrasonography and genetic testing, which may help appropriate management and prompt familial screening.
Introduction
Autosomal dominant polycystic kidney disease (ADPKD) is a genetic disease, presented by renal cystic formation, which progresses to end stage chronic renal failure in late life (1, 2) . In ADPKD, kidney enlargement develops with age because of progressive cyst formation. In about 50% of patients, renal failure develops because of the growing cysts in number and size over years. This disorder is common in adults with an incidence of 1/500 to 1/1000, regardless of race and gender, geography or ethnicity. Cyst formation occurs in both kidneys and all sites of the nephrons and is more severe in males (3, 4) . Manifestation of disease is variable within families due to mutation in intact allele in the epithelial tubular cells, which is responsible for genetic heterogeneity between PKD1 and PKD2. In 85% of ADPKD cases, the disease is developed by defects in the PKD1 gene. Mutation in the PKD1 gene located on chromosome 16 (TRPP1) is responsible for type 1 ADPKD. This gene encodes a transmembrane glycoprotein, polycystin-1(PC1), and in 10 to 15% of cases, the mutation occurs in PKD2 (TRPP2) located on chromosome 4, which encodes polycystin 2 responsible for type 2. Mutation in PKD1 leads to more severe disease in comparison to PKD2 mutation. Autosomal Dominant Polycystic Kidney Disease presents variable clinical features and severity (5, 6) . In about 5% of other patients, spontaneous mutation without relation to mentioned genes was reported (7) .
No specific criteria were determined for ADPKD diagnosis. Autosomal dominant polycystic kidney disease can occur at any age even in fetuses and neonates. Ultrasonography is used for diagnosis of ADPKD. The potter's disease may be the feature of newborns with ADPKD, who die with pulmonary hypoplasia (8, 9) . Antenatal diagnosis is made by ultrasonography, which shows renal enlargement with or without cysts, hyper echoic appearance and increased corticomedullary differentiation. Mutation of PKD1 and PKD2 genes can be identified by prenatal DNA tests. After birth, the disease can present renal enlargement with or without cysts and different degree of renal failure. In the early stages, the disease may present unilateral normal sized kidney but ADPKD is a systemic disorder, which involves multi organ systems (9) , and the urinary system leads to end stage renal failure therefore this pa-tients should be considered for blood-pressure and needs medication (10).
Case Report
We describe a two-month old girl, who was admitted to the nephrology ward with fever and discomfort at urination. There was a history of single bilateral renal cyst in prenatal ultrasonography. Postnatal sonography showed a single cyst in the right kidney and two cysts in the left kidney. There was no positive history of PKD in her family. On physical examination she was a well-nourished baby with 4.9 kg of weight and 57 cm of height. Vital signs included temperature of 37 , blood pressure 60/50 mm Hg, pulse rate 80/minute, and respiratory rate of 35/min. Other clinical and laboratory routine examinations were within the normal limit. There was no associated congenital anomaly including hepatic cysts and fibrosis. Lab test results were as follows, hemoglobin (Hb) = 10 g/dL. hematocrit (Hct) = 29.3, Platelet count (plt) = 476/mm 3 , white blood count (WBC) = 12300/mm 3 (62% Lymph, 38% PMN), erythrocyte sedimentation rate (ESR) = 64, C-reactive protein (CRP) =62.2 g/L, sodium (Na) =143, potassium (K) = 4.2, calcium (Cl) = 106, HCO 3 = 25, calcium (Ca) = 9.8, blood urea nitrogen (BUN) =15, creatinine (Cr) = 0.5, U/A = normal, U/C: 100/000 colony of E. coli, and blood culture was negative. DNA samples from the patient and her healthy family members were investigated by seven markers for linkage analysis. According to the analysis, the D4s423 marker was detected in this family, so the patient was likely to be suffering from ADPKD according to the results. Through the follow up of renal cysts by serial ultrasonography, an elevation in the number and size of cysts was detected in both kidneys, which was confirmed by computed tomography. When the patient was three years old, renal function tests including BUN and creatinine level and other laboratory tests were within normal limits. Detection of renal damage was followed by Cystatin C level as biomarker of renal function, which was normal during three-year follow up.
Discussion
Autosomal-Dominant polycystic kidney disease (ADPKD) is one the most important genetic disorders in kidneys, involving both genders with frequency of 1 in 500 to 1 in 1000 individuals (11) . The disease is characterized by progressive cyst formation, hypertension, hematuria, proteinuria, concentrating defect, nephrolithiasis, urinary tract infection, end stage renal disease and renal cancer (12) . Extra renal clinical presentation including cyst formation in other organs such as liver, pancreas, genital tract, thyroid, spleen, brain and cardiovascular abnormality coronary artery aneurysms, mitral valve prolapse, aortic root dilation, dissection of the thoracic aorta, aneurysm formation in the abdominal aorta, vascular ectasia, and abnormal function of the microvascular bed have been reported (13) (14) (15) (16) . Although the cyst formation begins in the uterus, about 50% of patients remain asymptomatic lifetime. The ADPKD is responsible for 5 to 10% of end stage renal disease in adults but in affected pediatrics the occurrence of ESRD is rare.
Autosomal dominant polycystic kidney disease should be considered as an adult disease, but rarely occurs during childhood and infancy, which may be diagnosed in the uterus. In congenital ADPKD, variable clinicopathologic cystic changes occur in renal tubules leading to renal failure. A wide clinical spectrum was reported in ADPKD during childhood and infancy including asymptomatic patients to end stage renal disease (14) . Mutation in PKD1 gene accounts for about 85% of ADPKD whereas 10-15% of ADPKD mutations map to the PKD2. In the presence of PKD1 gene, clinical presentation of disease may be found in the uterus. Several factors may affect rate of progression, severity and outcome of the disease. On the basis of previous published studies independent factors associated with poor outcome include: the PKD1 gene, young age at presentation, male gender, hypertension, left ventricular hypertrophy, hepatic cysts in females, multiple pregnancies, gross hematuria, urinary tract infection (UTI) in males and size of kidneys; the factors with no relationship with ESRD are gender of parents, mitral valve prolapse, intracranial aneurysms, hepatic cysts in males and urinary tract infections in females (17) .
Some previous case reports revealed higher risk of mortality and renal complication in children with fetal and infantile diagnosed ADPKD (18, 19) , but according to other studies over 90% of children with confirmed ADPKD before 18 months of age maintained preserved renal function well into childhood (20) .
Joseph Tomas et al. presented a fetus with ADPKD, which was diagnosed in the uterus via sonography and died two months after birth (15) . Namrata et al. reported two prenatal cases with different features and outcomes (21) .
For two of four prenatal diagnosed patients in a family, termination of pregnancy was done after detection of enlarged echogenic cysts in the uterus, which was confirmed with DNA analysis for PKD1, in one fetus high risk PKD1 allele was found and one fetus remi unaffected (22) .
Burn et al. demonstrated moderately enlarged hyper echogenic kidneys with increased corticomedullary as the major presentation of ADPKD (23) .
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nosed with ADPKD. Renal function was maintained within the normal range in more than 90% of patients till childhood (20) . Our case presented complications in the uterus, which was confirmed by DNA analysis as ADPKD and in agreement with the study of Shamshirsaz her renal function tests remained within normal limit despite development of cysts after three months of follow up.
Conclusion
In conclusion ADPKD was confirmed by the presence of enlarged kidneys containing large cysts in both kidneys in a person with a history of PKD in first-degree relatives. The diagnosis could be approved by ultrasonography. Occurrence of renal enlargement with or without cysts in prenatal ultrasonography, especially in the presence of family history of ADPKD, can suggest the diagnosis of this disease. Because screening of ADPKD by renal ultrasonography may be normal in ≤ 20% by 20 years of age and < 5% by 30 years of age, prenatal diagnosis by identifying mutations in the PKD1 or PKD2 genes in families with affected members is suggested.
